ABSTRACT
INTRODUCTION
In unbound protein-protein docking, the complex of two proteins is predicted using the unbound conformations of the proteins (Halperin et al., 2002) . For testing of docking algorithms, two unbound proteins, which form a known complex, have to be identified, in order to compare the result of the docking algorithm to the known complex. For the identification of test cases (a test case consists of a protein complex and unbound proteins matching the chains of the complex), the structures taken from the PDB (Bermann et al., 2000) have to be classified as unbound proteins or complexes. For creating test cases for each complex, unbound proteins with a 100% sequence identity to one complex part have to be searched. By now, most groups use handpicked test sets. The largest collection of test cases used so far is described by Chen et al. (2003) and contains 31 test cases for unbound docking. Because of the exponential growth of available protein structures in the PDB, an automatic generation of test cases will become more and more important in the future. In the generation procedure described in the next section, a database back-end is used for test set generation. Our aim is to provide a repository of test cases so that subsets can be created easily according to the demand of the user. There is hardly any literature available covering a database driven approach for searching protein-protein docking test cases. * To whom correspondence should be addressed.
METHODS
In this section, the generation of the original test set from which subsets can be easily selected is described. For the test case generation, initially all the PDB structures are classified in complexes and unbound proteins. Different heuristics for this classification are used. On the one hand, the sequence and number of chains are taken. An entry consisting of two chains can be considered as a complex if additionally, a sequence identical single chain of an unbound protein exists within the PDB for each part of the complex. On the other hand, the chain identifiers are used for classification: entries with the chain identifiers A, B and I are usually enzymes (consisting of the chains A and B), and its inhibitor (chain I). Some other naming conventions can be found, like chain identifiers L and H for antibodies. In a second approach, the PDB-at-a-glance (Pearlstein and FitzGerald, 1996 , http://cmm.info.nih.gov/modeling/pdb_at_a_glance.html) database (version of March 27, 2004) can be considered for the classification of entries. In this database, the PDB entries are classified as unbound structures or complexes. For all complexes found using the above criteria, all unbound cases with 100% sequence identity to one complex part are searched for. By means of the sequence identity criteria, mutations that might affect the conformation of the proteins especially at the active site are avoided. In other sets of test cases (e.g. Chen et al., 2003; Halperin et al., 2002; Martin et al., 2003) , complexes with high-sequence identity are excluded to guarantee a broad range of proteins and to avoid an over-representation of common families. However for evaluating docking algorithms, several unbound proteins with identical sequences can be useful too, e.g. to investigate the effect of different resolutions on the ranking of the near native solutions of the docking algorithm. Because the different classification methods have their weaknesses (e.g. in PDB-at-a-glance, a protein may be classified as unbound although a ligand is bound to its active site), the test cases are tagged according to their generation procedure. The most reliable test cases are found by combining the different procedures. Therefore, the datasets found by each method are joined and, in a refinement step only those test sets are selected that have been found in all approaches. In order to give the user the opportunity to select a test set according to his/her needs, subsets from the original test set can be chosen with regard to given criteria. For example, the sequence given in the SCOP database (Murzin et al., 1995) is used to define non-redundant subtest sets with a sequence identity threshold of the deployed complexes up to e.g. 40, 60 and 80%. If sequence identical structures are included into the test set, either one sequence identical protein for each complex part (with the highest resolution) or all sequence identical cases found can be included into the subset. In order to compare docking results with the results of other groups, test cases are selected on the conditions of previous publications of other groups. They are included in our database too. The automatic test case generation is performed using a pipeline system processing the whole PDB
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and storing meta information (sequence information, resolution, etc.) of the proteins in a database back-end (using a MySQL database system). The web interface for test case selection is connected to the database via CGI/Perl. An update of the database will be scheduled according to the major releases of the PDB and takes probably one or two days (depending on the number of new structures).
RESULTS
The methods described in the previous section have been applied to the whole PDB counting nearly 25 000 structures (Feburary 2004) . Out of these, our methods generate an overall set of 544 complexes and 163 839 test cases. The method using the PDB-at-a-glance approach contributes 57 complexes and nearly 90 000 test cases. The two-chain approach found 487 complexes and 175 000 test cases. This raw set of test cases is then refined as described resulting in a final set of 77 complexes with 88 863 test cases. In addition to these numbers, the test set also includes 75 complexes and 197 test cases extracted from the literature.
